Objective. In a prospective study, we have recruited two groups of pregnant women (the first one with preterm labor activity; the second one with labor in term), trying to find a correlation between bacterial vaginosis (BV) and preterm birth activity. Other parameters influencing the presence of BV have been studied as well, such as educational level and history of previous preterm deliveries. Materials and Methods. Each group was composed of 75 women; recruitment stopped when the number was reached. Bacteriological data were retrospectively collected from the follow-up visits that pregnant women had performed at the regional hospital facility, where the study was performed. The diagnosis of BV was made according to Amsel criteria. Results. Our study showed a significant correlation between BV and preterm labor. BV seems to be an independent risk factor for preterm labor. In the study group, the prevalence of BV was 32%, whereas in the control group, the figure was 14.6% ( = 0.01). Conclusion. Highly risked groups for a preterm birth activity, such as pregnant women presenting BV and with a low educational level, have to be followed up and eventually treated cautiously in order to avoid early and late complications of preterm delivery.
Introduction
Preterm labor activity is defined as the birth of a child before the 37th week of gestation, and in terms of public health it has a very large burden of disease, with fifteen million babies born preterm annually [1] . Preterm birth is one of the main causes of perinatal morbidity and lethality. There are several factors that might lead to a preterm birth, with lower genitourinary tract infections playing an important role. Intrauterine infections might induce preterm labor activity before the rupture of fetal membranes, although the factors leading to such a premature rupture of membranes are multiple [2, 3] . Large studies have shown the role bacterial vaginosis (BV) seems to play in the preterm labor [4] .
BV is a widely present occurrence and probably the main cause of vaginitis among pregnant or nonpregnant women [5] . The fact is however that the majorities of women presenting BV are asymptomatic and therefore remain untreated for a long period of time [6, 7] . Laboratory and clinical studies have demonstrated that bacteria ascend toward endometrial tissue and invade placenta as well, although the full impact of this ascending infection in relation to the early fetal development is still a conundrum [8] .
Since large clinical and casuistic data have correlated BV with specific complications of pregnancy, we have tried to study the role of its presence in a sample of Albanian pregnant women, whose pregnancy and labor were followed up at our facility, during the period of January 1, 2010, till of December 31 of the same year. No other previous studies of this scope have been realized, to our knowledge, in Albania.
Materials and Methods
The study was prospective and open label, with patients recruited till we composed a sample of 150 women. The first group of 75 women was classified as pregnant subjects diagnosed with preterm labor (between 24 and 37 weeks of gestation); the second group had the same number of probands 2 ISRN Infectious Diseases and was composed of pregnant subjects admitted at the labor room in term (>37 weeks of gestation). Vaginal swab samples were collected from each pregnant woman during the prenatal care visits to our facility and were screened for BV. The study was performed in the Regional Hospital of Fier, a southern city of Albania. A detailed informed consent was received from all participants in the study, with data treated confidentially and anonymously. The hospital and the local health authorities, competent to the territory, were informed and approved the study.
The main admission criteria were the preterm labor activity, defined as a minimum of four uterine contractions in twenty minutes or eight contractions in forty consecutive minutes, causing a cervical dilatation of more than one centimeter, and a shortening of column uteri with more than 80%, when comparing the cervical length with the value measured through sonography during the 22nd week of gestation [9, 10] .
Exclusion criteria are summarized in Table 1 . The control group was composed of 75 women giving birth to their child at term (more than 37 weeks of gestation).
Vaginal swabs data were retrieved from previous consultations (pregnancy follow-ups that are scheduled monthly) to our facility, and the presence of BV was evaluated.
BV was considered as present when three out of four criteria of Amsel resulted positive [7, 11] . Amsel criteria used in the present study are summarized in Table 2 .
Data were statistically analyzed through SPSS 21.0, and odds ratio reports were extracted for several risk factors of bacterial vaginosis, through the model of multivariate logistic regression.
Results
At the present study, 150 pregnant women divided in two equal groups (the 1st group with preterm labor activity and the 2nd with pregnancy in term) were screened for the presence of BV. Age, number of pregnancies, previous abortions, and level of education were as well taken as notes.
In the group of preterm pregnant women, we had 24 patients with BV, whereas only 11 patients resulted positive for BV in the 2nd group (pregnancies in term). We had therefore a higher prevalence of bacterial vaginosis in women showing preterm labor activity, when compared with the other group, respectively, 32% and 14,6% with an OR (odds ratio) equal to 2.73 (CI: 95%; confidence interval 1.22-6.11; = 0.013).
Our preliminary data suggested that BV might be an important risk factor leading to preterm labor activity; however, several other factors might play an important role. Therefore, we used the statistical model of logistic regression to ponder the role of other factors, such as level of education, previous abortions, and positive history of preterm labor in previous pregnancies.
The multiple logistic regression statistical analysis suggested that BV, positive history of preterm labor in previous pregnancies, and low education level are all independent risk factors for a preterm birth. Results are summarized in Table 3 .
Low education level and positive history of previous preterm labor resulted, being independent risk factors, have a causative link with the presence of BV (Table 4) . Thus, 28.4% of the patients with low education level (elementary school) resulted positive for BV; otherwise, only 14.5% of the patients with high education level (high school or university) were positive for BV ( = 0.08).
82.6% of the patients having a history of previous preterm labor activity presented BV as well, instead of only 12.4% of the patients without a history of preterm labor that were considered as having BV ( < 0.0001).
Discussion
BV is a frequent condition accompanying pregnancy. Although with an unclear mechanism, BV influences the outcome of labor activity and induces preterm birth. It seems that the installation of BV implies the substitution of vaginal aerobic lactobacilli through anaerobic microorganisms such as Gardnerella vaginalis, Mycoplasma hominis, and other strains, thus disturbing seriously the normal vaginal flora [12, 13] . It seems that anaerobic bacteria through specific products stimulate the decidual tissue; an increase of cytokine level and of the release of A2 phospholipase, and prostaglandins will lead to uterine contractions and preterm labor activity [14, 15] .
In our study, we had a prevalence of BV of 23.3%, and the condition was consistently more frequent in patients having a preterm labor, when compared with patients having birth activity at the term of the gestation.
It was in 1984 when Eschenbach et al. showed a correlation between BV and preterm birth; they had a prevalence of 49% of BV in the preterm birth group, but only 24% in the other (in term) group of pregnant women. The same group later demonstrated correlations between BV, chorioamnionitis, and preterm labor activity [16] .
There have been large epidemiological studies trying to determine the potential link between BV and preterm labor. Series have shown a two-fold increase for preterm labor activity in women diagnosed with BV, especially when such a diagnosis was made early during the pregnancy, since the second trimester [12, 17] . A study found that BV diagnosed in the second trimester suggested a high risk for an early rupture of membranes and preterm delivery in correlation with BV accounting for 82.53% of the attributable risk for preterm birth [18] . In another study, a straight correlation was found between low educational level and BV [19] . It should be noted that different series trying to find associations between maternal education, bacterial vaginosis, and preterm birth, in general, have reached controversial conclusions. If the role of bacterial vaginosis over the preterm birth is irrefutable, not all authors have their opinions converging with regard to the association of the latter with the level of maternal education, with some still considering low level of education an independent risk factor [20, 21] . There have been as well authors concluding that maternal education is becoming less protective against preterm birth, or anyhow not conferring any longer more protection, when compared with slightly lower education level of future mothers [22, 23] .
In our study group, the women with low educational level presented a higher prevalence of BV when compared with women with higher educational level, respectively, 28.4% and 14.5%. We had also a significant finding when comparing the group of women having a preterm birth, who had a positive history of previous preterm deliveries in 26.6% of them; otherwise, only 4% of the women giving birth to their child in term have had a preterm labor in previous pregnancies. However, the present study has its limitations, mainly related to the retrospective capture of the data, as well as the small sample size collected to probe the associations between BV and educational level in a logistic regression model, where such an association was found only marginally.
Conclusions
Bacterial vaginosis is a frequent finding during pregnancy. Our study reconfirmed the correlation between bacterial vaginosis and preterm birth. Due to the fact that preterm deliveries represent significant burden of disease, even in the offspring medical problems, BV has to be treated intensively. This has to be done especially in highly risked subgroups, such as pregnant women with low educational level, or women that have a positive history of previous preterm birth activity. A screening for BV during pregnancy is indispensable, and its treatment is logical and necessary.
